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Abstract 
This paper summarizes the ongoing development of a Serious Application towards a 3D Virtual World (VW) for Telescope 
Complex Systems (TCS). Specifically, the underlying goal is to show how VWs can be useful for telescope maintenance by 
providing an intuitive means of complex data visualization and inference, equipment’s teleoperation and by becoming a 
future platform for technical training and museographic Serious Games. 
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1. Introduction 
The TBL, “Télescope Bernard Lyot” is located at the Pic du Midi Astronomical Observatory (http://www.obs-
mip.fr) in the French Pyrenees. Nowadays, the TBL’s monitoring is based on several 2D interfaces, plus a real 
time audio/video feedback acquired by a fixed camera inside the TBL’s dome and a commands console to 
check sensors or guide the TBL. Handling the huge amount of collected data to match them with the 
corresponding mechanical parts require highly specialized technical skills. In order to ease the maintenance 
activities, a 3D VW has first been proposed to improve the visualization of the TCS. Indeed using a VW 
provides several benefits over the current system: aggregate data on a single representation, offer a realistic or 
at least expressive representation of complex machinery, support multiple “virtual” views on the machinery, 
and permit a virtual access to every part of the TBL. The current VW could have different goals such as 
maintenance (Section 3) or training or scientific results diffusion through future Serious Games (Section 4).  
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2. Previous works 
Many TCSs suffer from obsolescence since they are rarely updated, mainly due to system unavailability. [1] 
proposed a 3D interface for the active reflector of the FAST (Five-hundred meter Aperture Spherical radio 
Telescope), and [2] for the spherical primary mirror system of the LAMOST (Large Sky Area Multi-Object 
Fiber Spectroscopic Telescope). The TBL control system is fully computerized, and the data collected by the 
instruments are managed by a dedicated software solution. There is no technological limitation to use a VW both 
for visualization and teleoperation, like in the FAST and LAMOST systems. As far as we know, except for 
Universe Quest [3] (http://universequest.org) which provides girls ages 13-16 a game to learn IT skills, studying 
the Universe with modern technology through the design of an online 3D game, all the educational or 
entertainment applications, which are focused on telescopes, are not really interactive and only video based, like 
the Faulkes Telescope Project [4]. 
3. First prototype for telescope monitoring through a Virtual World 
To develop a 3D representation of the TBL, we have been facing three major considerations: 1) creating the VW 
itself; 2) integrating the relevant data into it; 3) offering interactive techniques for manipulating the resulting 
world. First, the VW has been built from a merge of scanned meshes and CAD models based on mechanical 
drawings and blueprints. Then, there are two types of information to integrate in the VW: those that have a direct 
influence on the VW and those that have influence on scientific observation and execution of scientific activity 
during observations (like temperature and humidity, rotation angles…). Since everything is computerized, logic 
controllers check information, record and make them available in real time on the Web. Finally, navigation, 
monitoring and control activities are possible through virtual cameras which give us different points of view in 
the entire scene (see Fig 1). 
 
Fig. 1. the TBL and an avatar in the Virtual World. 
4. Serious games projects 
Two areas are targeted by the future Serious Games project based on the previous VW. The first is the training 
of specialized staff. Currently, the technical members are trained using a simulation software tool. The data 
feedback is only displayed through a command-line interface. The main goal of the future Serious Game is to 
help new members with the daily operations without risking for the real-life telescope in a more playful way. 
On top of the previously introduced VW, we will build several “missions”, with different tasks, which will 
require the player to control the TBL. The second area aims at a larger audience: the visitors of the Pic du Midi 
museum. Here missions will have to be adapted to fit a non expert audience. 
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5. Conclusion 
The present VW is under development and aims at designing several Serious Applications. It deals with an 
experimental prototype which allows the TBL to be monitored by the technical staff through a web API in real-
time. This will then be used to create other serious applications. Future works will focus on how complex 3D 
VW can be fully used for future maintenance and control applications as well as for Serious Gaming. 
Specifically, the purpose of the project is to propose a VW which will gather all the 3D models (CAD models, 
scanned meshes) of the TBL’s buildings and equipment as well as the aggregated data (comments, 2D plans, 
sketches, real-time sensors acquired data, internal records and documents). Once the unified world is built, 
advanced interaction techniques will be designed to navigate inside and manipulate objects and data. These 
techniques will have to consider the specific multi scale nature of the VW and propose fitted ways to interact 
with it.  
Acknowledgements 
The authors would like to thank the TBL’s members for their support and availability and all the GaLA (Game 
and Learning Alliance) NoE (EU Network of Excellence) for Serious Games (http://www.galanoe.eu) partners.  
References 
[1] Y. Zhiguang and W. Qiming, “A 3D User Interface for the Active Reflector of Large Radio Telescope,” in Proceedings of the 2007 
IEEE International Conference on Mechatronics and Automation, Harbin, China, pp.3208-3213, 5-8 Aug. 2007. 
[2] J. Dong, J. Wang and G. Jin, “Research of 3D Modeling of Virtual Reality for LAMOST Based on OpenGL,” Education Technology 
and Computer Science (ETCS), Second International Workshop, vol.3, pp.296-298, 6-7 Mar. 2010. 
[3] C. Pennypacker, “Early Results from the Universe Quest: An Authoring System for Astronomy Learning for Girl Scouts in a 3-D 
Immersive Gaming Environments,” CITRIS (Center for Information Technology Research in the Interest of Society) Research 
Exchange, Fall 2009, Space Sciences Laboratory.  
[4] Faulkes Telescope Project, http://www.faulkes-telescope.com/support/rti_demo 
 
 
